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METHOD AND DEVICE FOR OPERATING A
PARTICLE SENSOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a method and a device for operat-
ing a particle sensor arranged 1n an exhaust tract of an internal
combustion engine of a motor vehicle comprising a sensor
carrier. At least two sensor electrodes are arranged at a pre-
determined distance from one another on the sensor carrier on
one side of the sensor carrier. The at least two sensor elec-
trodes are exposed to an exhaust gas stream in the exhaust
tract.

2. Description of the Related Art

Increasingly more stringent statutory regulations for per-
missible pollutant emissions of motor vehicles 1n which inter-
nal combustion engines are arranged make 1t necessary to
keep the pollutant emissions as low as possible when the
internal combustion engine 1s in operation. This may be car-
ried out by reducing the pollutant emissions occurring during,
the combustion of the air/fuel mixture 1n the respective cyl-
inder of the mternal combustion engine. Exhaust gas treat-
ment systems are also used which reduce the pollutant emis-
s1ons during the combustion processes, for example through
the filtration and combustion of soot particles 1n diesel inter-
nal combustion engines (see the manual “Vieweg Handbuch
Kraftfahrzeugtechnik™ [*“Vieweg Motor Vehicle Technology
Handbook™] by Braess and Seififert, Fourth Edition, pub-
lished by the Vieweg-Verlag, page 305).

SUMMARY OF THE INVENTION

An object of the mvention 1s a method and device for
operating a particle sensor that provides reliable and cost-
elfective detection of particles 1n an exhaust gas stream.

One embodiment of the invention 1s a method and a corre-
sponding device for operating a particle sensor arranged 1n an
exhaust tract of an internal combustion engine of a motor
vehicle.

The particle sensor comprises a sensor carrier on which at
least two sensor electrodes are arranged at a predetermined
distance from one another on one side of the sensor carrier.
The at least two sensor electrodes are exposed to an exhaust
gas stream 1n the exhaust tract.

The at least two sensor electrodes are acted upon with a
substantially identical collective potential. The collective
potential has a value such that electrically charged particles,
beyond a stipulated particle size, are attracted out of the
exhaust gas stream in the exhaust tract and accumulate on
and/or between the at least two sensor electrodes. Operating
the particle sensor 1n this way, particularly small particles,
from a particle size of 50 nm are detected by the particle
sensor. Therefore the particle sensor has a particularly high
sensitivity. The particle sensor 1s preferably arranged down-
stream of a particle filter to monaitor the particle filter.

The at least two sensor electrodes are preferably arranged
in a comb structure with respect to one another and are pret-
crably at a distance from one another, between their respec-
tive comb fingers, of a few um, for example, 10 um.

The collective potential has, as compared with a reference
potential, a high potential value of preferably 1 kV, so that
clectrically charged particles are attracted out of the exhaust
gas stream. The collective potential with which the at least
two sensor electrodes are acted upon 1s preferably substan-
tially identical. In one embodiment, a non-1dentical collective
potential with a predetermined potential difference of 5V
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between the at least two sensor electrodes 1s used. A potential
difference 1s required to determine a resistance value between
the at least two sensor electrodes. The electrically charged
particles may be charged positively or negatively. The elec-
trical charge of the particles 1s induced by friction with other
particles 1n the exhaust gas stream. Alternatively, the particles
are electrically charged upstream of the particle sensor by a
corona. Particles from a particularly small particle size are
detected particularly reliably.

In one embodiment, during action by the substantially
identical collective potential, a resistance value between the
at least two electrodes 1s determined. The substantially 1den-
tical collective potential, with which the at least two sensor
clectrodes are acted upon, has a predetermined potential dii-
ference between the at least two sensor electrodes so that a
value of a resistance between the sensor electrodes 1s deter-
mined 1f a particle layer has accumulated on and/or between
the at least two sensor electrodes. The determined value of the
resistance 1s representative of a layer thickness of particles on
and/or between the at least two sensor electrodes. Thus,
depending on the determined resistance value, evidence of a
particle concentration 1n the exhaust gas stream can be
obtained particularly simply and reliably. Furthermore, for
example, reliable evidence of the functioning capacity of the
particle filter which 1s preferably arranged upstream of the
particle sensor can be obtained.

In one embodiment, the at least two sensor electrodes are
acted upon by the substantially 1dentical collective potential
for a preset or stipulated collective duration. After the collec-
tive duration, a determining voltage 1s applied between the at
least two sensor electrodes. A determining current 1s detected
as a function of the detected particles and of the determining
voltage. A resistance value between the at least two sensor
clectrodes 1s determined as a function of the determining
voltage and of the determining current. The at least two sensor
clectrodes are preferably acted upon by a substantially 1den-
tical collective potential, such as 1 kV, for the collective
duration. After the collective duration, the at least two sensor
clectrodes are not acted upon any further by the substantially
identical collective potential. After the collective duration,
the determining voltage, such as 3V, 1s applied between the at
least two sensor electrodes. The value of the determining
voltage 1s assigned to the potential difference with which the
collective potential 1s acted upon. This results in a particularly
simple determination of the resistance between the at least
two sensor electrodes. Evidence of a particle concentration in
the exhaust gas stream can be obtained as a function of the
determined resistance and of the collective duration. The
action of the essentially identical collective potential upon the
at least two sensor electrodes 1s designated as the collective
phase, and subsequent application of the determining voltage
and the determination of the resistance value 1s designated as
the determining phase.

In one embodiment of the invention, an operating state of
the internal combustion engine 1s determined. In this case, the
collective duration 1s preset or stipulated as a function of the
determined operating state of the internal combustion engine.
For example, a dynamic operating state of the internal com-
bustion engine for example, during an accelerating action of
the motor vehicle, 1s determined as an operating state. Par-
ticularly during the accelerating action of the motor vehicle,
the internal combustion engine has a particularly high emis-
s10n of particles, such as soot particles. Therefore, during this
operating state, the collective duration 1s preferably shortened
for example, for a few seconds, because an accumulation of
the particles on the particle sensor takes place particularly
quickly due to the high particle concentration. During a sta-
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tionary operating state of the internal combustion engine for
example, when the mternal combustion engine 1s operating at
a constant rotational speed, the collective duration 1s prefer-
ably lengthened for example, for a few minutes. In this case,
the mternal combustion engine has a low emission of par-
ticles, as compared with the accelerating action.

In one embodiment, the particle sensor 1s heated to a preset
or stipulated temperature during the collective duration and/
or during the determining of the resistance value. During the
collective phase and/or during the determining phase, 1t may
be necessary to heat the particle sensor to a stipulated tem-
perature to avoid condensation and therefore a depositing of
condensate, such as water, on and/or between the at least two
sensor electrodes, thereby distorting or falsitying the deter-
mination of the resistance between the at least two sensor
clectrodes. This allows a particularly reliable operation of the
particle sensor and therefore a reliable detection of the par-
ticles 1in the exhaust gas stream.

In one embodiment, the particle sensor 1s heated such that
particles continue to accumulate on the particle sensor. This
ensures that particles are reliably detected and that the accu-
mulated particles are not burnt.

Other objects and features of the present invention will
become apparent from the following detailed description
considered in conjunction with the accompanying drawings.
It1s to be understood, however, that the drawings are designed
solely for purposes of illustration and not as a definition of the
limits of the invention, for which reference should be made to
the appended claims. It should be further understood that the
drawings are not necessarily drawn to scale and that, unless
otherwise indicated, they are merely intended to conceptually
1llustrate the structures and procedures described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are explained in
more detail below with reference to the diagrammatic draw-
ings i which:

FIG. 1 1s a particle sensor according to the invention;

FIG. 2 1s a flow chart; and

FI1G. 3 1s a diagrammatic illustration of a particle sensor.

DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

Elements of identical design or function are identified
throughout the figures by the same reference symbols.

InFIG. 1, aparticle sensor S 1s arranged at least partially in
an exhaust tract EXH of an internal combustion engine of a
motor vehicle. Preferably, the particle sensor S 1s arranged
downstream of a particle filter of the motor vehicle. The
particle sensor S comprises a sensor carrier C, which 1s pret-
erably designed as a glass or ceramic carrier. A first and a
second sensor electrode ELL1 and EL2 are arranged on one
side of the sensor carrier C on one side such that they are
exposed to the exhaust gas stream 1n the exhaust tract EXH.
The direction of the exhaust gas stream 1s 1dentified in FIG. 1
by an arrow 1n the exhaust tract EXH for clearer understand-
ing. The particle sensor S 1s preferably oriented 1n the exhaust
tract EXH such that the first and the second sensor electrodes
ELL1 and FEL2 face upstream. The sensor electrodes ELL1 and
EL2 are preferably designed as platinum electrodes. Other
orientations of the particle sensor S 1n the exhaust tract EXH
and other versions of the sensor electrodes ELL1 and EL2 are
also envisaged.

A heating element HEAT 1s arranged on a side of the
particle sensor S that faces away from the sensor electrodes
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EL1 and EL2. Another arrangement of the heating element
HEAT 1s also basically possible. The first and the second
sensor electrodes FLL1 and EL2 and the heating element
HEAT of the particle sensor S are coupled electrically to a
control unit CU.

The control unit CU comprises a switching element SW, a
high-voltage unit HVU, a determiming unit MU, a switching
clement control unit SW_CU and a heating element control
unit HEAT CU. Furthermore, the control unit CU has an
interface IF which 1s preferably designed as a communication
interface, such as, for example, a CAN 1nterface coupled to a
data network of the motor vehicle. The control unit CU 1s
coupled by the imterface IF, the control umit CU 1s coupled, to
a control apparatus CM of the motor vehicle. The control unit
CU 1s preferably designed as a microcontroller and preferably
comprises a memory that stores at least one program pro-
cessed by a computing unit of the control umit CU. In one
embodiment, the control unit CU designated as a device for
operating a particle sensor.

The control apparatus CM of the motor vehicle 1s prefer-
ably designed as an engine control apparatus and 1s therefore
designed to provide or stipulate and/or determine an operat-
ing state of the internal combustion engine of the motor
vehicle.

The high-voltage unit HVU 1s designed to apply a collec-
tive voltage C_V between the first and the second sensor
clectrodes ELL1 and EL2 and a metal border of the exhaust
tract EXH during a collective phase as a function of a switch-
ing position of the switching element SW. The first and the
second sensor electrodes ELL1 and FL2 are acted upon with an
essentially identical potential which may also be designated
as a collective potential. The collective voltage C_V 1s pret-
erably a high voltage having a value of 1 kV. The metal border
of the exhaust tract EXH 1s preferably coupled to a reference
potential GND which 1s the ground of the motor vehicle.
Alternatively, 1t 1s possible to assign the reference potential
GND to the first and the second sensor electrodes EL1 and
EL2 and the collective potential to the metal border of the
exhaust tract EXH. During action upon the first and the sec-
ond sensor electrode EL1 and EL2 with the collective poten-
tial electrically charged particles, such as, for example, soot
particles, preferably greater than or equal to 50 nm, are
attracted and accumulated on and/or between the first and the
second sensor electrodes ELL1 and EL2. The electrically
charged particles are charged positively or negatively. The
collective potential and the electrically charged particles to be
detected 1deally having opposite polarities. The particles are
charged electrically due to friction with other particles 1n the
exhaust gas stream. Alternatively, however, 1t 1s also possible
to charge the particles electrically before their detection by
the particle sensor S by a corona that 1s preferably arranged
downstream of the particle filter and upstream of the particle
sensor S 1n the exhaust tract EXH of the internal combustion
engine. When the electrically charged particles impinge onto
the sensor carrier C between the first and the second sensor
clectrodes ELL1 and EL2, charge equalization occurs.

The determining unit MU 1s configured to apply a deter-
mining voltage M_V, for example 5V, between the first and
the second sensor electrodes ELL1 and EL.2 during a determin-
ing phase as a function of the switching position of the switch-
ing element SW. The determining unit MU 1s configured to
detect a determining current as a function of the determining
voltage M_V and of the accumulated particles on and/or
between the first and second sensor electrodes ELL1 and EL2
and to determine an electrical resistance RS between the first
and the second sensor electrodes ELL1 and EL2 as a function
of the determining voltage and of the determining current.
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Preferably, the electrical resistance RS between the first and
the second sensor electrodes ELL1 and EL2 has a significantly
higher resistance value 1n the case of a regenerated or purified
particle sensor S than in the case of a non-purified particle
sensor. When particles accumulate between the first and the
second sensor electrodes ELL1 and EL2, the value of the elec-
trical resistance RS falls. The electrical resistance RS 1s there-
fore dependent on a thickness of a particle layer which has
accumulated on and/or between the first and the second sen-
sor electrodes ELL1 and EL2. If the thickness of the particle
layer overshoots a limit thickness, a further growth 1n the
thickness of the particle layer typically does not lead to any
turther appreciable varniation in the electrical resistance RS
between the first and the second sensor electrodes ELL1 and
EL2. The determined resistance RS in the case of a limait
thickness of the particle layer i1s preferably designated as a
limit resistance having a value of 5 kOhm.

The switching element control unit SW_CU 1s designed to
activate the swr[chmg clement SW, preferably as a function of
the processing of the at least one program 1n the data store of
the control unit CU.

The heating element control unit HEAT CU 1s designed to
activate the heating element HEAT on the particle sensor S.
Activation preferably occurs such that during the collective
and the determining phase, the particle sensor S 1s heated to a
predetermined temperature, preferably 300° C. to 400° C.
The advantage of this 1s that no condensate settles on and/or
between the first and the second sensor electrodes ELL1 and
EL2, thereby skewing or falsifying the determination of the
clectrical resistance RS between the first and the second sen-
sor electrodes ELL1 and EL2. In this case, the temperature 1s
preset such that particles are detected by the particle sensor S
and the particles which have already accumulated are not
burnt. The heating element control unit HEAT _CU 1s
designed to activate the heating element HEAT of the particle
sensor S such that the accumulated particles on the particle
sensor S are burnt and therefore the particle sensor S 1s regen-
erated. Preferably, such activation of the heating element
HEAT takes place when the limit thickness of the particle
layer on and/or between the first and the second sensor elec-
trodes ELL1 and EL2 is reached or overshot. A heating of the
particle sensor S to 800° C. 1s typically necessary for the
combustion of the particles.

FIG. 2 illustrates a program which 1s preferably processed
by the computing unit of the control unit CU to operate the
particle sensor S. The program 1s started 1n a first step S1. In
a step S2, the collective phase 1s started and the switching
clement SW 1s activated by means of the switching element
control umit SW_CU such that the first and the second sensor
clectrodes ELL1 and EL2 are electrically coupled to the high-
voltage unit HVU and are acted upon by the essentially iden-
tical collective potential. A variable tcur 1s preferably nitial-
1zed to a current time value, such as a time value of a real time
interrupt counter, and a collective duration Tcoll 1s deter-
mined. The collective duration Tcoll 1s preferably determined
as a function of the operating state of the internal combustion
engine. For example, a dynamic operating state of the internal
combustion engine, such as during an accelerating action of
the motor vehicle, may be determined as the operating state.
During the accelerating action of the motor vehicle, the inter-
nal combustion engine has a particularly high emission of
particles. During this operating state, the collective duration
1s preferably stipulated to be shortened, such as, for example,
for a few seconds, because particles have accumulated suili-
ciently on the particle sensor S, even within this shortened
collective duration, 1n order to carry out a determination of the
clectrical resistance RS. During a stationary operating state of
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the internal combustion engine, such as when the internal
combustion engine 1s operating at a constant rotational speed,
the collective duration 1s preferably lengthened for a few
minutes, because the particle emission of the internal com-
bustion engine 1s relatively low 1n this operating state, as
compared with the accelerating action. The collective dura-
tion Tcoll 1s assigned to the collective phase in which the
particles from the exhaust gas stream accumulate on and/or
between the first and the second sensor electrodes ELL1 and
EL2.

In a step S6, the value of the variable tcur, added to the
collective duration Tcoll, 1s compared with the current time
value. If the value of the variables tcur, added to the collective
duration Tcoll, has a value higher than the current time value,
step S6 1s executed anew. If the value of the varnables tcur
added to the collective duration Tcoll has a value lower than
or equal to the current time value, that 1s to say the collective
duration Tcoll has elapsed, a step S8 15 executed. With the
lapse of the collective duration Tcoll, the collective phase 1s
ended, and therefore the action upon the first and the second
sensor electrode ELL1 and EL2 with the essentially identical
collective potential.

In step S8, the determining phase 1s started and therefore
the switching element SW 1s activated by the switching ele-
ment control unit SW_CU such that the first and the second
sensor electrodes ELL1 and E

EL2 are coupled electrically to the
determining unit MU and are acted upon with the determining
voltage M_V. The determining unit MU 1s configured to
detect the determining current as a function of the particle
layer on and/or between the first and the second sensor elec-

trodes EIL1 and F

EL2 and to determine as a function of this the
clectrical resistance RS between the first and the second sen-
sor electrodes ELL1 and EL2. It can be determined, as a func-
tion of the determined value of the electrical resistance RS
and of the collective duration Tcoll, whether the particle filter
arranged upstream of the particle sensor S has a fault ERR.
For example, the fault ERR 1s preferably determined by a
comparison of the determined value of the electrical resis-
tance RS with a respective value of a stored resistance value
in the data store of the control unit CU. Furthermore, the
collective duration Tcoll may be taken into account 1n order to
determine the fault ERR of the particle filter.

In a step S10, 1t 1s checked whether the fault ERR of the
particle filter 1s present or whether the particle filter 1s func-
tioning free of faults. IT no fault ERR 1s present, the program
1s preferably started anew 1n step S2. If, by contrast, the fault
ERR 1s present, 1n a step S12 the fault ERR 1s signaled to a
driver of the motor vehicle, by a warning lamp 1n a driver
information system of the motor vehicle. The program 1is
thereupon terminated in a step S14. Alternatively, however,
the program 1s executed anew 1n step S2, to preferably con-
firm the fault ERR of the particle filter. If approprate, before
a renewed execution of step S2, the heating element HEAT 1s
activated by the heating element control unit HEAT _CU such
that the accumulated particles are burnt and therefore the
particle sensor S 1s regenerated. Alternatively, the determined
clectrical resistance RS 1s compared with the stipulated limat
resistance and the heating element HEAT may be activated as
a function of the comparison. A regeneration of the particle
sensor S takes place, for example, during the heating of the
particle sensor S to 800° C. Furthermore, during the process-
ing of the program, the heating element HEAT 1s activated by
the heating element control unit HEAT_CU such that the
formation of condensate on the particle sensor S 1s avoided.

In FIG. 3, the control unit CU 1s designed such that the
determining voltage M_V of the determining unit MU 1s

modulated onto the collective voltage C_V which 1s made
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available by the high-voltage unit HVU. That s to say, the first
and the second sensor electrodes ELL1 and EL2 are acted upon
with the essentially identical collective potential, the collec-
tive potential having a minimum potential difference, such as,
for example, 5 V, between the first and the second sensor
clectrodes ELL1 and EL2. Thus, for example, the first sensor
clectrode ELL1 has a potential of 1000 V, while the second
sensor electrode EL2 has a potential o1 1005 V. The potential
difference between the first and the second sensor electrodes
ELL1 and EL2 1s used to determine the electrical resistance RS
between the first and the second sensor electrode EL1 and
EL2. This exemplary embodiment allows a continuous deter-
mination of the electrical resistance RS between the first and
the second sensor electrodes ELL1 and EL2. The separate
collective phase and determiming phase are therefore dis-
pensed with. The switching element SW and the switching
clement control umt SW_CU are not needed Alternatively,
however, 1t 1s possible to continue to use the switching ele-
ment SW and the switching element control unit SW_CU, in
which case a modulation of the determining voltage M_V
onto the collective voltage C_V 1s independent of the switch-
ing position of the switching element SW.

In addition to the direct determination of the electrical
resistance RS between the first and the second sensor elec-
trodes ELL1 and EL2 as a function of the determining voltage
M_V and of the assigned determining current, an ohmic
resistance component of an impedance of an overall capaci-
tance can also be used as a representation of a particle con-
centration, the overall capacitance resulting from the sensor
clectrodes ELL1 and EL2 and from the particle layer. In this
case, the first and the second sensor electrodes ELL1 and EL.2
are preferably coated with an mnsulating layer consisting of
glass or aluminum oxide. The first and the second sensor
clectrodes ELL1 and FEL2 preferably have capacitive proper-
ties, without an accumulated particle layer, due to their
arrangement on the sensor carrier C. A particle layer which
accumulates on and/or between the coated first and second
sensor electrodes atfords a further capacitance, in which case
the particle layer may be considered in each case as a first
capacitor electrode and the first or second sensor electrode
may be considered 1n each case as a second capacitor elec-
trode. The insulating layer 1s arranged as a dielectric between
the particle layer and the first or second sensor electrode. The
overall capacitance thus arises from a series connection of a
first capacitance, which results from the first sensor electrode
EL1 and the particle layer, and of a second capacitance, which
results from the particle layer and the second sensor electrode
EL2. In this case, the impedance of the overall capacitance 1s
assigned an ohmic and a complex resistance component, the
ohmic resistance component being dependent on the thick-
ness of the particle layer on and/or between the coated first
and second sensor electrodes ELL1 and EL2. The particle
concentration 1n the exhaust gas stream of the motor vehicle,
and therefore the functioning capacity of the particle filter,
can be determined as a function of the determination of a
value of the ohmic resistance component.

The control unit CU may be arranged as a separate control
unit 1n the motor vehicle. The control unit CU may, however,
preferably also be integrated 1n the control apparatus CM.

Thus, while there have shown and described and pointed
out fundamental novel features of the invention as applied to
a preferred embodiment thereot, 1t will be understood that
various omissions and substitutions and changes 1n the form
and details of the devices illustrated, and 1n their operation,
may be made by those skilled in the art without departing
from the spirit of the invention. For example, 1t 1s expressly
intended that all combinations of those elements and/or
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method steps which perform substantially the same function
in substantially the same way to achieve the same results are
within the scope of the mvention. Moreover, 1t should be
recognized that structures and/or elements and/or method
steps shown and/or described 1n connection with any dis-
closed form or embodiment of the invention may be incorpo-
rated 1n any other disclosed or described or suggested form or
embodiment as a general matter of design choice. It 1s the
intention, therefore, to be limited only as indicated by the
scope of the claims appended hereto.

The invention claimed 1s:

1. A method for operating a particle sensor arranged 1n an
exhaust tract of an internal combustion engine, the particle
sensor comprising a sensor carrier and at least two sensor
clectrodes arranged at a predetermined distance from one
another on a first side of the sensor carrier, the method for
operating the particle sensor comprising;:

exposing the at least two sensor electrodes to an exhaust

gas stream 1n the exhaust tract;

applying a collective potential to each of the at least two

sensor electrodes, the collective potential having a value
configured to attract electrically charged particles
beyond a stipulated particle size out of the exhaust gas
stream 1n the exhaust tract,

wherein the electrically charged particles accumulate at

least one of on the at least two sensor electrodes and
between the at least two sensor electrodes.

2. The method for operating a particle sensor according to
claim 1, further comprising determining a resistance value
between the at least two electrodes while applying the collec-
tive voltage.

3. The method for operating a particle sensor according to
claim 1, wherein the collective potential 1s applied to the at
least two sensor electrodes for a stipulated collective dura-
tion, the method further comprising:

applying a determining voltage between the at least two

sensor electrodes after the collective duration;
detecting a determining current based at least in part on the
accumulated particles and the determining voltage; and
determiming the resistance value between the at least two
sensor electrodes as a function of the determining volt-
age and the determining current.

4. The method for operating a particle sensor according to
claim 3, further comprising;:

determining an operating state of the internal combustion

engine; and

setting the collective duration based at least 1n part on the

operating state of the internal combustion engine.

5. The method for operating a particle sensor according to
claim 3, further comprising heating the particle sensor to a
stipulated temperature during at least one of the collective
duration and during the determining of the resistance value.

6. The method for operating a particle sensor according to
claim 5, wherein particles continue to accumulate on the
particle sensor when the particle sensor 1s heated.

7. A device for operating a particle sensor arranged 1n an
exhaust tract of an 1nternal combustion engine, comprising a
sensor carrier and at least two sensor electrodes arranged on
the a sensor carrier at a predetermined distance from one
another on a first side of the sensor carrier, the at least two
sensor electrodes configured to be exposed to an exhaust gas
stream 1n the exhaust tract,

the device for operating the particle sensor comprising a

switching element and a voltage umit configured to
selectively apply a collective potential to each of the at
least two sensor electrodes, the collective potential hav-
ing a value such that electrically charged particles
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beyond a predetermined particle size are attracted out of
the exhaust gas stream to the at least two sensor elec-
trodes,

wherein the charged particles accumulate at least one of on

the at least two sensor electrodes and between the at least
two sensor electrodes.

8. A particle sensor system for an exhaust tract of an inter-
nal combustion engine, the particle sensor system compris-
ng:

a particle sensor comprising

a SeNsor carrier;

at least two sensor electrodes arranged on the a sensor
carrier at a predetermined distance from one another
on a first side of the sensor carrier, the at least two
sensor e¢lectrodes configured to be exposed to an
exhaust gas stream 1n the exhaust tract; and

a device for operating the particle sensor configured to

apply a collective potential to each of the at least two
sensor electrodes, the collective potential attracting
clectrically charged particles beyond a predetermined
particle size out of the exhaust gas stream,

wherein the charged particles accumulate at least one of on

the at least two sensor electrodes and between the at least
two sensor electrodes.

9. The particle sensor system according to claim 8, wherein
the at least two sensor electrodes are platinum.

10. The particle sensor system according to claim 8,

wherein the device for operating a particle sensor further
COmMprises:

10
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a high voltage unit configured to apply the collective poten-

tial to the at least two electrodes; and

a determining unit configured to apply a determining volt-

age to the at least two electrodes.

11. The particle sensor system according to claim 8,
wherein the particle sensor further comprises a heating ele-
ment arranged on the sensor carrier.

12. The particle sensor system according to claim 11,
wherein the device for operating a particle sensor further
comprises a heating control unit configured to control the
heating element.

13. The particle sensor system according to claim 10,
wherein the device for operating a particle sensor further
comprises a switch unit configured to apply one of the col-
lective voltage and the determining voltage to the at least two
clectrodes.

14. The particle sensor system according to claim 10,
wherein the collective voltage 1s about 1KV and the deter-
mining voltage 1s about 3V.

15. The particle sensor system according to claim 8,
wherein the carrier 1s at least one of glass and ceramic.

16. The method for operating a particle sensor according to
claim 5, wherein the particle sensor 1s heated to burn off
accumulated particles.

17. The particle sensor system according to claim 8,
wherein the at least two electrodes are configured as a comb
structure.

18. The particle sensor system according to claim 17,
wherein the at least two electrodes have a spacing of 10 um.

G o e = x
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